BACKGROUND
In 1969, Margaret Baron published a study on the development of logic diagrams of the type that has become associated with the name of John Venn (1834 Venn ( -1923 (Baron 1969; Venn 1880 ). Baron's excellent study has been widely cited in subsequent literature and has become a standard reference. However, Baron did not look beyond the European tradition of Venn's immediate predecessors. This short article expands the evidence for thinking diagrammatically in sets to include textual descriptions from South Asia that are older than Baron's earliest sources.
Baron speculated that spatial logic diagrams of some type might be as old as Aristotle, although we have no concrete evidence for this. She also sketched the contributions of some historical precursors to Venn's formalized system, including those of Llull (1232 Llull ( /33-1315 , Weise (1642 Weise ( -1708 , Leibniz (1646 Leibniz ( -1716 , Lange (1669 Lange ( -1756 , Euler (1707 Euler ( -1783 , Ploucquet (1716 Ploucquet ( -1790 , Lambert (1728 Lambert ( -1777 , and Gergonne (1771-1859) (Baron 1969: 114-121) .
In what follows, I shall present evidence from Sanskrit and Middle Indo-Aryan sources, but it should be noted that these are all textual descriptions of set diagrams. The earliest manuscripts in which these descriptions are transmitted do not include such set diagrams in geometrical form. It is a known feature of the manuscript tradition of South Asia that drawings or diagrams of technical or scientific topics are rare or non-existent (Wujastyk 2014: 165 ). This situation is not different than the case of Aristotle, cited in Baron's (1969: 114-115 ) introduction, where she notes that the Organon and the Doctrine of the Syllogism contain no diagrams:
Studia Orientalia Electronica 6 (2018): [56] [57] [58] [59] [60] [61] Nonetheless, so suggestive is the language and manner of presentation of the syllogistic scheme, that many logicians have speculated as to the possibility that Aristotle made use of spatial concepts in his actual lectures.
It is implausible that in forty years of preaching, the Buddha -whom, as we shall see below, used set imagery -never once used a stick to sketch an image on the ground, just as Aristotle might have done.
THE BUDDHIST CANON
The Buddha lived to the age of eighty and died, according to the revised consensus, in about 400 bce (Cousins 1996) . Soon after his death, his followers gathered to recite and memorize his sermons. These group recitations became formalized, and after a series of Buddhist councils a canon emerged that collected the Buddha's teachings and associated materials (Norman 1983; von Hinüber 1982) . At first these recitations were memorized and transmitted orally, but eventually the Buddhist Canon was committed to writing, perhaps in Sri Lanka during the first century bce. There has been much debate about the degree to which the Buddha's sermons as recorded in the Canon represent his own words (Wynne 2005 ), but there is no indisputable argument against accepting the Canon as being close to his voice. Detailed philological arguments aside, many readers agree that the canonical writings breathe with a spirit of freshness and individuality that makes it hard not to feel the force of an original personality behind the scripture.
One of the books forming part of the core of the Buddhist Canon is the Great Elephant Footprint Simile.
1 Written in the Pāli language, it preserves a sermon given by Sāriputta, one of the Buddha's chief monks.
The text begins as follows:
This is what I heard. On one occasion, the Blessed One was staying at Jeta Park in Sāvatthi, in the garden of Anāthapiṇḍika. At that place, the Venerable Sāriputta spoke to the monks as follows.
"Greetings, Brother Monks!" "Greetings to you, Brother Monk," the monks replied to Venerable Sāriputta.
Then Venerable Sāriputta said the following: "Brothers, all the footprints of moving animals are contained inside the footprint of an elephant, and the elephant's footprint is considered to be the first amongst them because of its size. In just the same way, Brothers, all good things are included within the Four Noble Truths." Studia Orientalia Electronica 6 (2018): 56-61 could be dated to as late as the first century bce, when the Canon had been formalized and was committed to writing.
THE GREAT EPIC
The Great Epic of India, the Mahābhārata, is a giant work telling the heroic and dastardly adventures of gods, demons, royal warriors and villains, goddesses, sages and supernatural beings of all kinds. Composed by bards over a long period during the centuries between 200 bce and 200 ce, it has continued to inspire popular culture in India up to the present time (Brockington 1998) . In Book Twelve, the Book of Peace, the Elephant Footprint simile is used, but this time in a non-Buddhist context.
All the other footprints made by the feet of creatures that walk are placed inside the elephantine Elephant's Footprint. In just the same way, the whole of virtue and profit are placed inside nonviolence. The person who practises non-violence is immortal. He lives forever.
3
Notice that in the Buddhist tradition, the outer set, the Elephant's Footprint, is Dharma, and all other virtues are subsumed within that. For the Mahābhārata, however, the outer set is non-violence (ahiṃsā), and other virtues, including Dharma, are subsets of that. The Mahābhārata is in the Sanskrit language, not Pāli, and the text is at least two centuries removed from the time of the Buddha, but the simile is identical to the original Buddhist one, even if the terms have been inverted.
The language is slightly different in subtle respects. The verb that I have translated as "are placed inside" (archaic Sanskrit apidhīyante) later came to mean (as pidhā-) 'to obscure, cover, blot out'. As we shall see, in later texts this usage is brought to the fore, and as a result the meaning of the simile changes.
One other term may be worth noting. The expression "he practises" uses a Sanskrit word (pratipadyate) that is one of the key terms of Buddhist doctrine. When the Buddha taught the Middle Way, this was the word he used -as recorded in the Pāli Canon -for "Way". It is perhaps a stretch, but it is possible that the language of the Mahābhārata has retained a faint echo of the Buddhist context in which this simile was originally embedded.
LATER USES OF THE SIMILE
The Mahābhārata was such an influential and widely distributed work that its use of the Elephant's Foot spread to several other branches of Sanskrit literature. Thus, the simile occurs in the Agnipurāṇa, a large compendium of traditional lore that is roughly datable to the end of the first millennium. The simile also occurs in the Bhṛgusaṃhitā, "The Compendium of Bhṛgu", a work on Vaiṣṇava theology datable before 1100 ce.
5
The simile also found its way into the literature of Yoga. The earliest Indian treatise on classical Yoga, datable to about 400 ce, is called The Doctrine of Yoga According to Patañjali (Sanskrit: Pātañjalayogaśāstra).
6 Patañjali's system of Yoga expounds a path of ascetic discipline that has eight components, starting with the practice of personal and social virtues, and ascending through several types of meditation and concentration to a final state of serene introversion called "wholeness".
7 These virtues are a prerequisite for meditation, according to Patañjali. The first of these is non-violence (Skt.: ahiṃsā). The commentator Vijñānabhikṣu, who lived in northern India during the last half of the sixteenth century (Nicholson 2007; 2010) and discussed non-violence in Patañjali's treatise on Yoga, explicitly cites the Mahābhārata passage from the Book of Peace (Paṭavardhana & Keśavaśāstrī 1884: 161) . In this way, Vijñanabhikṣu brought the ancient simile of the Elephant's Foot into the discourse of Yoga philosophy, and thus into the early modern world of Indian religious and philosophical thought.
One might reasonably imagine that the Elephant's Foot simile would have been taken up by early South Asian logicians, but a search of the Sanskrit literature on logic (nyāya) has so far drawn a blank. Even the earliest authors on Indian logic used expressions that strongly suggest a diagrammatic approach; for example, one can cite Diṅnāga's "circle of reasons" (hetucakra) or "four-pointed [set of alternatives; tetralemma]" (catuṣkoṭi). Furthermore, early Sanskrit treatises on logic deal with topics that modern interpreters often feel are best expounded using Venn diagrams (Matilal 1998: 17; Chi 1969: 17 et passim) . This instinct that diagrammatic interpretation somehow informs or illuminates Indian logical thought is not new. The seventhcentury Chinese interpreter of Indian logic, Lü Ts'ai (600-665 ce), wrote a treatise on Indian logic entitled Explanations and Diagrams on Logical Demonstration and Refutation that is said to have indeed contained diagrams (Chi 1969 : lxxvii, citing Waley 1952 . As Chi (1969: lxxvii) says, It is most unfortunate that his book is lost, we cannot tell what his diagrams were like; possibly they were something like Euler's.
In spite of these tantalizing hints of diagrams being used in the seventh-century Chinese reception of Indian logic, I have so far found no use of the Elephant's Foot simile in the Sanskrit literature on logic.
Studia Orientalia Electronica 6 (2018): 56-61
LATER REINTERPRETATION
Later Indian philosophers used the image of the Elephant's Foot in a slightly different way as a simile for a larger, more powerful system of thought that absorbs a lesser one, "just as the tracks of all other animals disappear within the tracks of the elephant" (Halbfass 1988: 366) . Thus, the Mahānirvāṇatantra, a tantric text datable to the late eighteenth century (Goudriaan & Gupta 1981: 98-99) , which uses the simile in this way, says:
There is no higher way than the Kaula Way (kaula-dharma), O Lotus Lady.
[…] Just as the footsteps of all creatures melt away in the elephant's footprint, so, my Dear, all other ways are submerged in the Kaula Way.
8
If the Buddha's original idea was that small footprints were visible inside the larger one, in the tantric presentation the small footprints have been flattened and obliterated by a new, larger footprint. This new interpretation of the simile subverts its original meaning: instead of symbolizing inclusion, the Elephant's Footprint now signifies occlusion.
CONCLUSION
For two and a half millennia, the Elephant's Foot simile has occasionally been used by Indian philosophical and religious writers as a way of expressing the image of a circular set encompassing smaller sets. Examples are not common, and extensive literature searches have turned up only the examples cited above. Nevertheless, there is a thematic continuity across centuries of literature. Apparently invented by the Buddha, the simile continued to be used in Sanskrit texts until at least the late eighteenth century. Furthermore, it was always expressed in language; no manuscripts known to me contain drawings of this image. Nevertheless, I think it is reasonable to add the Elephant's Foot simile found in India to Margaret Baron's catalogue of historical cases where ancient authors were using language that implied a simple concept of logical sets.
